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Hortic. bras., Brasília, v.35, n.3, July-September 2017 L ettuce (Lactuca sativa) is one of the most important vegetable crops grown worldwide, being commercialized, most part, in natura (Sala, 2011) . These days, lettuce is produced throughout the Brazilian territory, considering that this production is basically influenced by the weather, which increases the risk of losses to producers, besides showing short vegetative cycle and the need of intensive cultural practices (Rodrigues et al., 1997) .
In Brazil, the production, in great majority, is in large urban centers, due to the losses of the product during commuting and storage. According to IBGE (2006) , the State of São Paulo produces about 173,000 tons of lettuce in an area of 7,859 hectares, employing about 6,360 people. Lettuce is easy to commercialize and that is the main reason for the data mentioned above (Meirelles, 1998; Henz & Suinaga, 2009) . N o w a d a y s , f o u r p r o d u c t i o n systems, at least, are adopted in Brazil: conventional cultivation, organic cultivation, protected cultivation on soil and lettuce cultivated hydroponically in a protected environment. Thus, studies on production in the open area are of great importance, due to some difficulties of some production sectors in installing and developing such techniques, since traditional protected cultivation requires an expensive structure (Filgueira, 2008) .
In order to reduce costs and for good market acceptance, the producers seek to adopt new production techniques. 
ABSTRACT
The authors aimed to evaluate the behavior of lettuce (Lactuca sativa), cv. Solaris, submitted to mulching in open environment. The experiment was carried out from April to June 2012, in the experimental area at Universidade do Estado de Mato Grosso, in Tangará da Serra, Brazil. The experiment was conducted on the field, being the experimental design completely randomized with six treatments and four replicates. The treatments consisted of the mulching types: black polyethylene, white polyethylene, black TNT, white TNT, rice husk and one treatment without mulching (bare soil). The evaluated traits were plant and stalk diameter, length of the stalk, total and commercial number of leaves, total and commercial fresh matter. The use of mulching with white polyethylene and rice husk favored the production of lettuce in tropical environment, obtaining the highest averages for the production variables total fresh matter (322.55 and 304.80 g/plant, respectively), commercial fresh matter (276.74 and 274.54 g/plant, respectively), total number of leaves (26.4 and 25.7 leaves, respectively), number of commercial leaves (21.7 and 22.1 leaves, respectively) and stalk length (5.48 and 5.79 cm, respectively).
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RESUMO
Cultivo de alface submetido a coberturas de solo em ambiente aberto O objetivo do estudo foi avaliar o comportamento da alface (Lactuca sativa), cv. solaris, submetido a coberturas de solo em ambiente aberto. O experimento foi realizado nos meses de abril a junho de 2012, na área experimental da Universidade do Estado de Mato Grosso (UNEMAT), Campus de Tangará da Serra-MT. O experimento foi realizado em campo aberto, em delineamento experimental de blocos casualizados, com seis tratamentos e quatro repetições. Os tratamentos foram representados pelas seguintes coberturas: polietileno preto, polietileno branco, TNT preto, TNT branco, casca de arroz e um tratamento em solo sem cobertura. As características avaliadas foram o diâmetro do caule e da planta, comprimento do caule, número de folhas totais e comerciais, massa fresca total e comercial. O uso de cobertura do solo com polietileno branco e casca de arroz foram os mais favoráveis à produção de alface em ambiente tropical, obtendo-se as maiores médias para as variáveis de produção matéria fresca total (322,55 e 304,80 g/planta, respectivamente), massa fresca comercial (276,74 e 274,54 g/planta, respectivamente), número total de folhas (26,4 e 25,7 folhas, respectivamente), número de folhas comerciais (21,7 e 22,1 folhas, respectivamente) e, comprimento do caule (5,48 e 5,79 cm, respectivamente).
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has several advantages to soil and plant, such as the reduction in competition with weeds, conservation of soil moisture and temperature, reduction of erosion and nutrient leaching. Thus, the authors provide more favorable conditions for plant development and a quality product with lower amounts of agrochemicals, benefiting the producer and consumer (Rodrigues et al., 2009) .
Mulching is an ancient horticultural technique, being used for the very first time in strawberry crop, with straw and other organic residues; however, with the advent of plastic, this technique has been used on large scale worldwide due to its several advantages (Goto, 1997) .
According to Carvalho et al. (2005) , the application of plastic covers can provide a production of better quality in certain regions, since these covers avoid direct contact of the plant with the soil, providing a more favorable environment for plant development. In contrast, using plastic covers in hot climate regions may increase soil temperature, which is harmful to plant development, mainly, in the initial phase, right after the transplanting.
Besides influencing the soil temperature, mulching avoids formation of clods among leaves and their direct contact with soil. Thus, the producers do not need to wash the plants after harvesting. It also provides easier management, making a better quality final product, with better visual aspect for commercializing (Reghin et al., 2002b) .
Given the above, the authors aimed to evaluate lettuce plant submitted to mulching in open environment.
MATERIAL AND METHODS
The experiment was carried out at Universidade do Estado de Mato Grosso, campus of Tangará da Serra, Mato Grosso State, Brazil (14º39'S; 57º25'W), from April to June, 2012. The local climate is classified as mesothermic humid tropical (AW), high temperatures with summer rains and dry winter, average annual rainfall is 1,404 mm and average annual air temperature of 24.6ºC (Dallacort et al., 2011) . The soil of the area is classified as Red Latosol (Embrapa, 2013) .
The experimental design was of randomized blocks, six treatments and four replicates. The treatments consisted of black TNT (nonwoven fabrics), white TNT, black polyethylene, white polyethylene, rice husk and one treatment without mulching (bare soil). The plots consisted of three rows of 3.0 m, spacing 0.3 m between rows and 0.3 m between plants.
Chemical fertilization consisted of 150 kg/ha of N, 400 kg/ha of P 2 O 5 and 120 kg/ha of K 2 O, in the form of urea, single superphosphate and potassium chloride, respectively. The fertilizer was divided, applying in the transplanting 20% of N, 100% of P and 20% of K between the rows. At 15 days after transplanting (DAT), the authors applied 20% of N and 20% of K dissolved in 10 liters of water, with the aid of a watering can; at 30 and 40 DAT 30% of N and 30% of K dissolved in 10 liters of water, according to Fontes, (1999) .
In the harvest, at 49 DAT, four plants per replicate were evaluated, observing the circumference diameter of the plant (DP) using a ruler, from one end to the other. In order to determine the total fresh matter (MFT), the plants were cut to the ground and their leaf matter was weighed using a precision scale. The commercial fresh matter (MFC) corresponded to the leaf matter which presented good visual aspect for commercialization. Stalk length (CC) and diameter (DC) were obtained through removing all the leaves evaluated, then measured with the aid of a digital caliper. The number of commercial leaves (NFC) was expressed by counting the leaves which showed good aspect for commercialization. For the total number of leaves (NFT), the authors considered all the leaves of the selected plants.
The experimental data were submitted to analysis of variance, in which the averages of mulching were compared by Tukey test, at 5% probability, using the statistical program SISVAR (Ferreira, 2008) .
RESULTS AND DISCUSSION
According to the results obtained in this study, the authors noticed significant effect of mulching for all treatments.
For DP, the treatment with white polyethylene resulted in 35.50 cm, but it did not show any statistically significant differences from the treatment with rice husk 33.85 cm and black TNT 32.93 cm ( Table 1 ). The plants submitted to the treatment with black polyethylene resulted in lower average plant diameter, 29.90 cm. Possibly, the heating on the canvas surface due to its high absorptivity, caused plants to burn in the initial growing phase, influencing on the development during the cycle (Ribeiro, 2012) .
Evaluating DC, the authors noticed that the treatment with black polyethylene resulted in the lowest value (1.86 cm), differing statistically only from white polyethylene, (2.66 cm) ( Averages followed by the same letters do not differ, Tukey test, 5%.
without cover) for the lettuce cultivars Regina and Elisa. For CC, the treatment with rice husk and white polyethylene resulted in the highest averages for this trait, 5.79 and 5.48 cm, respectively, and they did not show any statistically differences from the treatment with soil without cover, 4.91 cm ( Table 1 ). The authors observed that plants with the highest stalk length grown under white polyethylene and rice husk obtained the largest diameters. Reghin et al. (2002a) found opposite results for this variation, in which the black mulching promoted the highest average in relation to the other evaluated treatments (rice straw and bare soil), according to the authors, due to microclimate provided by plastic.
The results for NFT and NFC were similar, considering that the treatment of white polyethylene showed the largest number of leaves (26.4 and 21.7, respectively) , statistically similar to the treatment of rice husk (25.7 and 22.1, respectively). The plants covered with black polyethylene resulted in the lowest values for NFT (18.7) and NFC (14.0), whereas the treatment with white polyethylene was 41.2% higher in relation to black polyethylene for NFT. In relation to NFC, the treatment with rice husk was 57.8% higher than the treatment with black polyethylene (Table 2 ). The treatments which provided plants with the highest NFT also resulted in the highest DP. Thus, the higher DP and CC higher the NFT. Yuri et al. (2011) presented opposite results in relation to strawberry crop when comparing the use of plastic covers, in which the treatment with black polyethylene showed a larger number of leaves in relation to white polyethylene.
The highest values for MFT were obtained with treatments with white polyethylene, rice husk, soil without cover and black TNT, 322.55; 304.80; 271.51; 252 .71 g/plant, respectively. The lowest average was obtained through treatment with black polyethylene 161.13 g/plant (Table 3) . Carvalho et al. (2005) , in a experiment carried out in the municipality of Ji-Paraná-RO, evaluated the accumulated fresh mass, in which the control treatment (without cover) provided the lowest average, differing from the other treatments evaluated. According to Reghin et al. (2002b) , the treatment with rice husk and bare soil showed the lowest average values comparing to the treatment with black plastic, since they promote weed development, consequently, competition for water, light and nutrients interfering with the crop growth.
In relation to MFC, similar to MFT, the highest values were obtained through treatments with white polyethylene (276.74 g/plant), rice husk (274.54 g/plant), soil without cover (247.16 g/plant) and black TNT (230.68 g/plant), not differing statistically among them (Table 3) . Tosta et al. (2010) , also observed for cv. Babá de Verão the highest commercial mass and productivity, with black mulching. According to the authors, this cover decreases the incidence of weeds in soil providing more favorable conditions for plant development.
Leaf cultivation under polyethylene cover shows critical phase after seedling transplanting due to the direct incidence of the sun's rays on the plastic, which raises the temperature to critical levels for the plants. However, during the plant development the shading effect of the plastic provides a more favorable environment, for plant development, reducing weed competition. Therefore, the use of white polyethylene and rice husk as mulching are favorable for lettuce growing. Averages followed by the same letters do not differ, Tukey test, 5%. Averages followed by the same letters do not differ, Tukey test, 5%.
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